The distribution of energy in selected com ponent parts of three river bottom alder eco systems was determined in this study. For alder, the dominant plant species in each eco system, the caloric content of foliage was great er than branches was greater than boles. Maxi mum energy content in the living plant component was found in 20-year-old alder male cones ( 6,272 cal g-1 ); maximum foliage energy content was found in understory white spruce foliage ( 5,340 cal g-1 ). Minimum energy content in the living plant component was found in Equisetum (3,696 cal g-1 ). From 78 to 87 % of the total energy is found in living portions of the stands. Caloric content of various stand components appears to follow worldwide trends noted in the literature for energy content of plant parts in relation to latitude. Based on gross mean annual productivity of the stands, the mean annual incorporation of available radiation appears to be similar to values report ed for temperate latitude forests.
INTRODUCTION
The present study is an outgrowth of a larger effort to establish the distribution of nutrient elements in alder stands growing along the Tanana River in the vicinity of Fairbanks. Data are presented on the energy content of com ponent parts of alder ecosystems of three differ ent ages.
METHODS

FIELD METHODS
The criteria used in selecting sample sites were ( 1) stands should be of sufficient size to allow location of study plots free from edge effects, (2) stand should have uniform age cross section of diameters, were sampled inten sively in order to establish the distribution of weight and nutrient elements between various plant components. Foliage with small twigs, and live and dead branches were removed from each tree and the field weights determined. Boles were sectioned into 1-m lengths, weighed in the field, each length subsampled, and the field weights of the subsamples determined. The remaining vegetation was felled, separated into foliage, live and dead branches, and live and dead boles, and their field weights determined, Other tree and shrub species, numerically sub ordinate to alder, were treated in the same manner, although the number of intensively sampled trees was less in some cases due to low er frequency of occurrence.
Equisetum, occurring in dense stands on the forest floor in all plots, was sampled in three randomly located 1-m-square quadrats. Sam ples of the litter layer were obtained from each of these quadrats following removal of the
Equisetum.
Following sampling of the aboveground biomass, an area approximately 3 X 3 m was excavated by hydraulic power in order to ob tain root samples. Excavations extended below the rooting zone. Three random 1-m-square samples were obtained of the exposed root systems. No effort was made to separate live roots from dead roots, or to separate roots by species.
This study considered energy distribution in the vascular plant component of the respective alder stands. Moss and lichen cover was insig nificant on the forest floor in these plant com munities.
LABORATORY METHODS
The entire weighed crown (foliage and branches) and bole subsamples from each of the intensively sampled trees were brought to the laboratory, where foliage, male and female cones. and branch separations were completed and the components ( including bole subsam ples) oven dried at 65 °C to a constant weight. Root system subsamples were oven dried in a similar manner. On the basis of the oven dry weight, the average proportions of foliage, branches, male cones, female cones, and boles were determined for the eight intensively sam pled trees. These ratios were used to calculate the oven dry proportion of each plant compo nent from the field weights of the total material removed from each plot.
Samples of various ecosystem components were oven dried at 65°C to a constant weight, ground to pass a 60-mesh Wiley Mill sieve and stored in plastic bags prior to analysis. Uniform subsamples of each component were pelletized and the energy content determined in an oxygen bomb calorimeter (Parr No. 1200) with auto matic temperature control system (Parr No. 2691). The procedures followed for caloric analysis are outlined by the Parr Instrument Company ( 1960). Ash content of the organic matter was determined by a dry ashing tech nique (Jackson, 1958) . All results are expressed as calories per gram of ash-free oven dry or ganic matter. Average relative differences be tween duplicate energy determinations of all components in each ecosystem, with the excep tion of root systems and litter, ranged from 0.94 to 1.8%. Root system and litter sample an alysis showed considerably larger duplicate per centage differences, probably due to incorpor ated mineral matter. These samples were re peated a number of times (three to five addi tional analyses) in order to obtain a reduced relative difference between replicate samples.
RESULTS
ENERGY CONTENT OF ECOSYSTEM COMPONENTS
Data presented in Table 1 shows that for all age classes of alder sampled the energy content ( cal g- Although a limited range in age classes of alder was sampled and differences in caloric content are not large, the influence of increasing stand age may be expressing itself on the energy content of bole material. The energy content of boles decreases from 4,824 to 4,679 cal g--1 Tables 2 and 4 ). The changing char acter of the Tanana River alder stands is fur ther emphasized by considering the decrease in numbers of major plant species, from 10 at 5 years to 3 at 20 years (Table 1) and total numbers of alder and willow stems, from 104,458 stems ha-1 at 5 years to 5,654 and 7 ,241 stems ha-1 at 15 and 20 years, respec tively (Table 4) .
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Regression equations were developed relating basal diameter of the eight sample alder trees in each age class to caloric content of com ponent above ground tree parts and total above ground tree caloric content (Table 5 ) . This approach provides an assessment of variability within a portion of the data and may suggest alterations in field sampling technique which would improve reliability of the predictions.
Significant regressions were obtained for di ameter-caloric relationships in all cases. Stan dard errors and percentage standard error ( % S.E. ) were quite large, however, probably reflecting the small sample size within each age class. These relationships were generally found when basal tree diameter was related to bio mass and nutrient content of the alders (Van Cleve and Viereck, 1972 (Table 5 ). Using equations developed separ ately for each age class and the average diame ter for the age class, the caloric content of an average alder tree at 15 years was approximate ly 24-fold greater than the caloric content of an average alder tree at 5 years. Caloric con tent of foliage, branches and boles for the aver age 15-year-old tree was approximately 8-, 36-, and 28-fold greater, respectively, than caloric content of these components at 5 years. The caloric content of an average tree at 20 years was 23,860 kcal tree-1 compared with 22,510 kcal tree-1 for an average tree at 15 years. Biomass for average trees at 15 and 20 years was found to be approximately the same, 4.7 kg tree-1 (Van Cleve and Viereck, 1972). For caloric content and biomass these conditions may be attributed to differences in site quality between the two ecosystems and the influence (Baker and Haines, 1969 Ovington and Heitkamp (1960) (Verduin, 1972) 
